ABSTRACT. The purpose of this paper is to identify the effect of education, age and income toward knowledge and behavior of replacing missing teeth and to assess the prevalence of tooth loss among females residing in Jeddah. A random sample of female residents aged 18 years old and above in Jeddah were surveyed by written questionnaires. Descriptive statistics and Chi-square tests were used. More than half of the subjects (59%) believed that artificial teeth are not as good as natural teeth. The majority of them (86%) were aware that it is better to replace missing teeth, and (83%) knew that not replacing missing teeth has bad consequences. Thirty-four percent (34%) thought it is important to replace missing teeth for only chewing food properly. There were no significant differences among different levels of education. The distribution of missing teeth, artificial teeth and type of prosthesis were significantly affected by age distribution and educational level. More than half of the respondents (64%) lost their teeth due to caries. Most of the subjects (87%) brush their artificial teeth daily and 7.9% wash them with water and soap. In conclusion, different levels of education had no significant effect regarding knowledge concerning artificial teeth, and teeth replacement. Education and age have a significant effect towards missing teeth and type of prosthesis. Income was not a significant factor in relation to missing and artificial teeth, and type of prosthesis in Jeddah, Saudi Arabia. Caries followed by periodontal disease were the main reasons for losing teeth.
Introduction
The incidence of edentulism was correlated with baseline measures of lower income, education status, poor oral health, self perceptions of poor general and oral health, absence of regular visits to the dentist, and the number of remaining teeth at baseline. No correlation with gender and geographic region and none of the demographic variables retained significance [1] .
In 1993, Haugejordan et al [2] reported that there was a significant effect of education on "losing one or more teeth and of age, sex, and education on getting dentures". Miller and Locker [3] claimed that subjects who lost teeth were significantly more compromised in their oral functions and psychological behaviors. Higher education, income, positive attitudes toward oral health and a regular source of dental care were related to more frequent use of dental care [4] [5] [6] [7] [8] .
Causes for tooth extraction had large geographical and cultural differences between various countries. In the United States of America, caries and periodontal disease seem to cause an almost equal percentage of tooth loss [9] . In India, Subramanian [10] and Metha [11] , it was found that the main cause of dental extraction is periodontal diseases. In Singapore, it was found that periodontal tooth mortality associated with the loss of periodontal attachment and risk groups with advanced periodontitis contributing to major tooth loss in a minority of the population [12] .
Caries have been found to be the main cause of tooth loss in a large number of countries [13] [14] [15] [16] [17] [18] [19] [20] [21] . Researchers in Korea reported that the major oral disease causing tooth loss among youth is dental caries. Although dental caries among Koreans between 35 to 44 years and 65 to 74 years of age has declined somewhat in the past decade [22, 23] .
In Saudi Arabia, a limited number of epidemiological studies have been carried out to determine the prevalence of oral disease and causes of tooth loss [24] [25] [26] . In addition, no studies were performed to assess knowledge, attitude and behavior regarding tooth loss in the western area of Saudi Arabia. In 1992, a study was done to find out the reasons for tooth mortality in Saudi Arabia. When all age groups were pooled in both primary and permanent teeth, caries were the causes for extraction in 62.7% of cases. However, periodontal disease was the major factor in patients over 40 years of age, accounting for 51%. Orthodontic reasons accounted for 4% of the total number of extractions [27] .
The female place is an important part in the Saudi community. There are expected barriers for females in seeking treatment such as difficulties in transportation, going out by themselves, and other socio-cultural differences; for those reasons, females were the target for this study.
The purposes of this study were to: 1) Assess knowledge, attitude, and practice of replacing missing teeth and the effect of socio-demographic factors; 2) Assess the prevalence of tooth loss among females living in Jeddah, Saudi Arabia; and 3) Find out the causes of tooth loss.
Materials and Methods
A simple random sample of female residents, aged 18 years old and above in Jeddah were surveyed. A total of 1,300 written questionnaires were distributed at King Abdulaziz University, private and public schools, governmental hospitals, banks, and a university that represented different socio-economical status. Target groups were randomly selected based on different geographic areas and different socio-economical status. The questionaires were self-administered. The teaching staff and students' mothers were requested to answer the questionnaires. Female patients visiting hospitals were randomly selected and given the questionnaire to be answered while sitting in the waiting areas. The same questionnaires were also distributed amongst female staff members and students of King Abdulaziz University. The dental school was excluded from this study, since they have more information regarding dentistry than others.
Several visits were performed in each selected area to follow-up the response of the questionaire in order to increase the response rate of the target group. A total of 525 questionnaires were received. The high non-response rate was due to the reluctance of students to deliver the questionnaires to their mothers. The questionnaire consisted of different questions concerning demographic variables, oral hygiene, tooth loss, and teeth replacement. Descriptive statistics consisting of frequencies and percentages were computed as well as Chi-square tests. The level of significance was set at 0.05 throughout the study.
Results
Data shows the socio-demographic characteristics of the study sample ( Table 1) . The largest age group was among 31 to 40 years old. Most of the studied group were married (73%) and have children (77%). Only 8% of the sample were illiterate, more than half of them (65%) had a monthly income of less than SR10,000.
The effect of education on knowledge and attitude toward replacing missing teeth and artificial teeth is displayed (Table 2 ). Only 12% of the respondents believed that artificial teeth are as good as the natural teeth, whereas 59% believed they were not. There was no significant difference among different levels of education. Most of the women (86%) were aware that it is better to replace missing teeth, while 83% knew that not replacing missing teeth had bad consequences. Again, there were no significant differences among different levels of education (P < 0.05).
Almost half of the women (44%) reported that reasons for replacing missing teeth were the prevention of caries and periodontal disease from affecting the remaining teeth as well as restoring the ability to chew food properly. About one-third (34%) thought it is important only to chew food properly, while one-tenth (10%) did not know the reasons. Again, there were no significant differences among different levels of ed-ucation. Nearly all subjects (99.8%) preferred natural teeth instead of fixed or removable prostheses. Figure 1 shows the percentage of distribution of missing and artificial teeth among different age groups. There were significant differences among them (x 2 = 53.84, P < 0.00 for some teeth; x 2 = 23.06, P < 0.00 for all teeth; x 2 = 48.24, P < 0.00 for artificial teeth). Figure 2 shows the percentage distribution of missing and artificial teeth among different levels of education. There were no significant differences among different levels of education (x 2 = 63.48, P < 0.00 for some teeth; x 2 = 50.67, P < 0.00 for all teeth; x 2 = 10.77, P < 0.05 for artificial teeth). 
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FIG. 2. Distribution of missing and artificial teeth among different levels of education.
The distribution of missing and artificial teeth among different levels of income showed that there were no significant differences (x 2 = 6.67, P < 0.35 for some teeth; x 2 = 2.91, P < 0.23 for all teeth, x 2 = 0.68, P < 0.70 for artificial teeth). Figure 3 shows the distribution of the causes of tooth loss. Caries were the primary reason for missing teeth (64.4%), and the least frequently given response was for making prosthesis (2.2%). Tables 3, 4 , and 5 show the type of prosthesis according to age, education, and income, respectively. There were no significant differences among different levels of age and education only. Figure 4 shows the distribution of cleaning methods. Eighty-seven percent who have artificial teeth brush their teeth, while 7.9% wash them with soap and water, 13.3% mentioned other methods for cleaning their artificial teeth including mouthwash, and dental floss. Only 3% do not clean their artificial teeth. 
Discussion
The low response rate was one of the limitations of this study. The difficulty of reaching the target population added to this limitation. Although this study was based only on a comprehensive questionnaire, clinical examinations would have added more valuable data. In this survey, it appears that there is no difference among different levels of education in the knowledge regarding artificial teeth and the importance of replacing missing teeth. Although half of the respondents believed that natural teeth are better than artificial teeth, one-third did not know why, which indicates the importance of conducting the dental education programmes stressing the value of maintaining natural teeth.
The mass media, e.g., using television and radio programs, could be a successful educational tool pertaining to all levels of society. In addition, dentists should take time for oral hygiene instructions for every patient. This can be achieved through a dental educational program conducted on a yearly basis to all dentists concentrating on improving the oral health status of patients as prevention is better than treatment.
Most of the subjects (87%) knew that it is better to replace missing teeth. Regarding the reasons for replacing missing teeth, half of the respondents (44%) believed that it is important to prevent caries and periodontal problems, as well as, to chew food properly. The majority of the respondents (99.8%) preferred natural teeth. There was a significantly higher proportion of tooth loss among the < 40 years group compared to the 18 to 20 years old group (nearly twice). In the Cohen et al study [20] , the highest number of extracted teeth was presented in the 51 to 60 year age group. This age trend seems to support the fact that the proportion of artificial teeth increases with the progression of age.
From the findings of this study, it appears that there is a link between the level of education and the percentage of missing teeth and teeth replacement. This study was in agreement with Haugerjordan's study, who found that there is a marked effect of education on losing one or more teeth [2] . However, Eklund and Burt [1] reported that the incidence of edentulism was correlated with baseline measures of lower income and educational status.
There were no significant differences among different income levels for missing teeth. Free dental health services in the Saudi government, including hospitals, polyclnics, and dental schools can be a contributing factor.
There has been considerable variation in reasons for tooth extraction in different countries. It was found, in this study, that caries are the main cause of missing teeth (64.9%) followed by periodontal disease (11.5%). This is in agreement with the Farsi study [26] who found that caries were the leading cause of extraction in Saudi Arabia (62.7%) followed by periodontal disease. Only 2.5% of the respondents reported that extraction was done for prosthetic reasons, while 18% reported other reasons such as orthodontic indications, impacted teeth and wisdom teeth.
This study was in agreement with others studies [27, 28, 29] , since tooth brushing was well established as a daily routine in all groups (87%).
Of the patients, 7.9% reported using soap and water to clean their artificial teeth. Others mentioned using mouth wash, dental floss and chewing sticks (miswak) [25] . Elwin-Lewis et al [30] reported that tooth loss was minimal in populations where such natural tooth cleaning devices were used.
There was a significant difference among different age groups and types of prosthesis. The number of fixed partial dentures, removable partial dentures, and complete dentures increases in the proportion of partial and complete dentures.
It was discovered that there was no significant difference among different types of prosthesis according to different levels of income. This might be due to the available free dental services provided by the government hospitals and polyclinics in Saudi Arabia.
Based on the findings, the following conclusions can be drawn: 1) Different levels of education have no significant effect towards knowledge concerning artificial teeth and missing teeth replacement, 2) Education and age have a significant effect on the proportion of missing teeth and types of prosthesis, while income was not a significant factor, and 3) Caries followed by periodontal disease were the main reasons for losing teeth.
It is recommended to implement special dental health educational programmes targeting Saudi females to increase their level of oral health knowledge and behavior in maintaining their teeth in a healthy condition. 
